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38
(3) and for animal feed are 1-20 µg g -1 (4). Ochratoxin A (OTA) is a weak organic 39 acid which is also classified by IARC as a compound which is carcinogenic to 40 humans and animals (2). According to European Commission regulations the 41 maximum limit OTA in food should be restricted to 5 or 10 µg l -1 (roasted and instant 42 coffee correspondingly) and 2 µg l -1 (grape juice and wine) (5). Official Analyst Chemists International (AOAC International) the detection limit of 52 AFB1 using ELISA method is 9-20 ng g -1 (7) . Despite sufficient sensitivity and high 53 analytical efficiency HPLC quantification requires expensive equipment and highly 54 trained personnel. Although ELISA could be considered as a sensitive and economical 55 solution, it is difficult to perform it in the "point-of-care" situation where very rapid 56 but affordable tests are mandatory. Market research shows that there is a high demand 57 for a simple, rapid and affordable testing tool in order to provide a simple and 58 quantitative analysis of the food for presence of toxins throughout the global food 59 chain. The ToxiQuant T1 system has been developed to meet the demands of this 60 niche of diagnostic market (Toximet Ltd. UK) (Fig. 1) . 61
The ToxiQuant T1 instrument consists of a UV light source, an automatically 62 adjustable cartridge holder, a detector, necessary optics, mechanics and software. The 63 samples are loaded onto cartridges using standard SPE manifold equipped with a 64 vacuum pump or manually, using a syringe. The mobile phase is filtered through the 1 . The screening was conducted "in the vacuum" which was determined by carrying 99 the simulation at dielectric constant equal 1. The goal of the screening was to selectM a n u s c r i p t 4 the functional monomer which has sufficient binding energy towards the toxin. The 101 result of the modelling was a virtual prediction of a molecular complex which could 102 be formed between the toxin and selected functional monomer. Usually, several 103 functional monomers were selected for polymer preparation and a choice of the best 104 one was determined by laboratory testing under conditions which will be required for 105 the practical application." 106 107
Polymers preparation 108
The polymers were prepared from methacrylate functional monomers and 109 cross-linker by free-radical polymerisation approach (9). Based on the computational 110 modelling, MBAA was selected for the preparation of the polymer specific for AFB1 111 (P1) and a mixture of DEAEM and IA was selected for preparation of polymer 112 specific for OTA (P2). P1 composition: 10 g of the polymer with 0.5 g of MBAA, 9. regenerate the P1 polymer it was washed with 4 ml of methanol followed by 4 ml of 136 water. For regeneration of the P2 polymer the following washing steps were 137 conducted: 2 ml of water, 4 ml of 50% methanol containing 0.1 M NaOH, 4 ml of 138 water, 4 ml of 0.1 M HCl, 4 ml of methanol, 4 ml of water. These treatments were 139 sufficient for complete regeneration of the polymers and preparation for the next 140 loading experiment. 141 142
Results and discussion 143 144

Computational modelling 145
Molecular structures of AFB1 and OTA were drawn, minimised and screened 146 against a virtual library of the functional monomers using the LEAPFROG algorithm 147 resulting in tables ranking the monomers with the highest binding score (Suppl. 148
Inform., Table 1S ). It was found that MBAA is a functional monomer which could 149 provide a high binding towards AFB1 (binding energy--32.26 kcal mol -1 ). This 150 monomer forms two hydrogen bonds with two oxygens of the furan and coumarin 151 rings of the molecule of AFB1 (Fig. 3) . Among other polymers which were also 152 screened for aflatoxin adsorption were polymers based on acrylamide, allylamine, 153 DEAEM and carboxyl group of the phenylalanine moiety of ochratoxin A (Fig. 4) . carbonyl groups of the benzopyran moiety of OTA (Fig. 4) . Based on the results of 166 molecular modelling IA and DEAEM were selected for polymer preparation. 
Polymers testing 174
The P1 and P2 polymers were prepared as described in the Experimental 175 section. During the polymer's preparation special efforts were made to comply with 176 requirements of the ToxiQuant T1 instrument and produce polymers with a low 177 background reading. Although cross-linked methacrylate polymers do not have 178 intrinsic fluorescent properties, some light scattering occurs when they are scanned 179 using the ToxiQuant T1 instrument. In order to reduce the background signal, 180 polymers were prepared using UV polymerisation at low temperature (below +4 ° C). 
